Key indicators: single-crystal X-ray study; T = 296 K; mean (P-O) = 0.003 Å; R factor = 0.032; wR factor = 0.130; data-to-parameter ratio = 14.2. , isolated from each other and further linked by isolated AlO 6 octahedra by sharing corners. Each AlO 6 octahedron is linked to four P 6 O 18 6À rings. More accurately, two rings are linked through bidentate diphosphate groups attached in the cis-positions to the AlO 6 octahedron. The other two rings are linked to the two remaining corners, also in cis-positions of the AlO 6 octahedron.
Single crystals of the title compound, Al 2 P 6 O 18 , were obtained by solid-state reaction. The monoclinic structure is isotypic with its Cr III , Ga III and Ru III analogues and is built up of sixmembered phosphate ring anions, P 6 O 18
6À
, isolated from each other and further linked by isolated AlO 6 octahedra by sharing corners. Each AlO 6 octahedron is linked to four P 6 O 18 6À rings. More accurately, two rings are linked through bidentate diphosphate groups attached in the cis-positions to the AlO 6 octahedron. The other two rings are linked to the two remaining corners, also in cis-positions of the AlO 6 octahedron.
Related literature
The title compound was first synthesized by Kanene et al. (1985) and its unit cell determined from Weissenberg photographs. Isotypic compounds have been reported: Ga 2 P 6 O 18 (Chudinova et al., 1987) ; Cr 2 P 6 O 18 (Bagieu-Beucher & Guitel, 1977) and Ru 2 P 6 O 18 (Fukuoka et al., 1995) . For a review of the crystal chemistry of cyclohexaphosphates, see: Durif (1995 Durif ( , 2005 . For applications of aluminium phosphate, see : Vippola et al. (2000) . For the structures of other cyclohexaphosphates with the P 6 O 18 6À anion, see: Averbuch-Pouchot & Durif (1991a,b,c 
Data collection: APEX2 (Bruker, 2008 ); cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: CaRine (Boudias & Monceau, 1998) and ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: SHELXTL.
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: WM2303). Although the Al 2 P 6 0 18 cyclohexaphosphate is known since twenty five years (Kanene et al., 1985) , its crystal structure has never been refined from single crystal X-ray diffraction data. This paper deals with this purpose.
Structure Reports Online
The crystal structure of Al 2 P 6 0 18 is isotypic with Cr 2 P 6 O 18 (Bagieu-Beucher & Guitel, 1977) , Ga 2 P 6 O 18 (Chudinova et al., 1987) and Ru 2 P 6 O 18 (Fukuoka et al., 1995) . It is built up of six-membered phosphate ring anions (P 6 O 18 ) 6-isolated from each others and further linked by AlO 6 octahedra by sharing corners. These centrosymmetric ring anions (P 6 O 18 ) 6-are located around inversion centers at 0 0 1/2 and 0 1/2 0 (Fig. 1a) . Their mean planes are parallel to either (121) or (121 ) (Fig. 2) . Each (P 6 O 18 ) 6-ring anion is connected to eight AlO 6 octahedra by corner-sharing.
Four diphosphate groups of the ring anion including P(3)O 4 and either P(1)O 4 or P(2)O 4 tetrahedra are bidentate whereas the P(1)O 4 -P(2)O 4 couple does not bind in a bidentate fashion. This may be correlated with the value of the P(1)-O-P (2) angle (139.91 (16)°) which is greater than P(2)-O-P(3) (130.56 (16)°) and P(1)-O-P(3) (129.42 (16) °) ones and also to the P(1)-P(2) distance (2.9741 (12) Å) slightly greater than P(2)-P(3) = 2.8970 (11) Å and P(1)-P(3) = 2.8826 (12) Å ones.
A survey of the internal symmetry of the (P 6 O 18 ) 6-ring anions shows that most of them are centrosymmetric with P-P-P angles spreading from 87.8° to 142.8° (Averbuch-Pouchot & Durif, 1991a) , i.e. with large deviations from the ideal value of 120°. When the (P 6 O 18 ) 6-ring anion has internal 1 symmetry, it is built up of three independent P atoms and hence there are three characteristic α i = P-P-P angles in the ring (α 1 = P 1 -P 2 -P 3 , α 2 = P 2 -P 3 -P 1 , α 3 = P 3 -P 1 -P 2 ).
When taking the δ = Σ i |120-α i | parameter as a rough measure of the ring distorsion, Al 2 P 6 O 18 exhibits the third lowest δ = 15.28° value after its homologous congeners Ru 2 P 6 O 18 (δ = 13.78°) and Cr 2 P 6 O 18 (δ = 14.39°). It should be noted that the characteristic P-P-P angles for both isotypic For applications of aluminium phosphate, see: Vippola et al. (2000) . For general reviews on the crystal chemistry of cyclohexaphosphates, see: Durif (1995) and Durif (2005) .
Experimental
Single crystals of the title compound have been obtained by reacting Al 2 O 3 with (NH 4 )H 2 PO 4 in an alumina boat. A mixture of these reagents in the molar ratio 1:6 was used for the synthesis. The mixture was first heated at 473 K for 24 h. Afterwards supplementary materials sup-2 the temperature was successively raised to 573 K for 12 h, then to 673 K for 12 additional hours and finally to 923 K. After a heating period of 48 h at this temperature, the sample was cooled to room temperature by switching the furnace off. Translucent rhombs of Al 2 P 6 O 18 were extracted from the batch.
Refinement
The highest residual peak in the final difference Fourier map was located 0.47 Å from atom O7 and the deepest hole was located 1.12 Å from atom P3.
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Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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